We examined feeding, vigilance, and intraspecific interactions of Black-billed Magpies at carrion in winter as a function of group size, both with and without the presence of dominant species (i.e. Bald Eagles and Common Ravens). Because carrion is a spatially concentrated food source, an increase in group size may result in a decrease in food availability resulting in an increase in aggressive interactions, an increase in watchfulness, and a subsequent decrease in feeding rates (e.g. Knight and Knight 1986, Knight and Knight Skagen 1988).
In parts of the American West an avian-scavenging guild exists where Bald Eagles (Haliaeetus leucocephalus), Common Ravens (Corvus corax), and Blackbilled Magpies (Pica pica) feed in groups at carrion during winter. Of these species, the Black-billed Magpie is the subordinate guild member. Because a dominant species may prevent a subordinate species from gaining access to food resources (Gauthreaux 1978), subordinate species may gain access to food by foraging in flocks (Heinrich 1988). Indeed, interspecific competition may be one of the selection pressures underlying the formation of winter flocks by corvids ( 
Bossema et al. 1986, Eden 1987).
We examined feeding, vigilance, and intraspecific interactions of Black-billed Magpies at carrion in winter as a function of group size, both with and without the presence of dominant species (i.e. Bald Eagles and Common Ravens). Because carrion is a spatially concentrated food source, an increase in group size may result in a decrease in food availability resulting in an increase in aggressive interactions, an increase in watchfulness, and a subsequent decrease in feeding rates (e.g. Knight and Knight 1986, Knight and Knight Skagen 1988).
We hypothesized that magpie feeding and vigilance rates, and agonistic interactions, were a function of group size. We predicted a negative relationship between group size and feeding rates, and a positive relationship of group size with vigilance rates and agonistic interactions. In addition, we hypothesized that the presence of a dominant species affected a subordinate species' feeding and vigilance rates, as well as agonistic interactions. Here we made three predictions. First, in the presence of a dominant species, magpie feeding rates would be lower than in the absence of the dominant. This reduction in feeding rate would be due to a dominant species denying the subordinate scavenger access to the food (Knight et were skinned prior to our use; we partially skinned those that were not. This ensured that magpies and ravens were not precluded from using the carrion due to the thick skin (Skagen et al. 1991). During 13 days, we videotaped 4 h and 51 min of magpie foraging behavior using a 300-mm lens. Filming occurred at various times of day, and with different numbers of individuals and species present. We analyzed the video tapes using a color-television receiver and noted the behavior of all birds that fed for greater than I min. Birds observed were those less than 40 cm from carcasses, and feeding or attempting to feed; birds perched or standing further away from carcasses were not evaluated. Results.--Two of our predictions were supported with regard to feeding rates. First, feeding rates of magpies decreased with increasing group size, both with and without a dominant species present (Fig. 1) . Second, feeding rates of magpies were lower in the presence of a dominant species (T = -6.54, df = 1, P < 0.001; Fig. lB) .
Our prediction that vigilance would show a positive relationship with group size was sustained (Fig.  2) . The presence of a dominant species resulted in increased magpie vigilance when compared with vigilance rates in the absence of a dominant species (T = 31.94, df = 1, P < 0.001; Fig. 2B ).
The prediction that agonistic interactions would increase with increasing group size was supported (Fig. 3) . We did not find support for our prediction that agonistic interactions would increase in the presence of a dominant scavenger; indeed, aggressive interactions were lower when ecological dominants were present (T = -3.01, df = 1, P < 0.003; Fig. 3B Magpies had lower feeding rates when a dominant species was present than when feeding in intraspecific flocks. The decrease in feeding rates may be due to decreased scavenging opportunities when a dominant species is present. A raven or eagle standing on a carcass limits scavenging opportunities for other individuals. Skagen et al. (1991) found that American Crows (Corvus brachyrhynchos) and Glaucous-winged Gulls (Larus glaucescens) altered their scavenging behavior in the presence of a dominant species (Bald Eagles). When eagles were present, more crows and gulls were farther away from the carcass than when eagles were absent.
Magpie vigilance may have increased when a dominant species was present because, with fewer foraging opportunities, magpies may have been more alert for an opportunity to feed. Skagen et al. (1991) found that when a dominant species was present, crows and gulls were more likely to be waiting for an opportunity to feed than when the dominant species was absent. The presence of a dominant species in our study reduced intraspecific aggression but increased vigilance among magpies. Thus, a magpie might increase its feeding rate by watching for an opportunity to feed instead of fighting for a similar opportunity.
We suggest that magpies may not gain a feedingrate advantage when scavenging at carrion in groups. Food that is spatially concentrated, and in limited supply, is highly contested. This situation may lead a bird to make decisions that are not normally considered "optimal" but which will allow the bird to feed even though at a reduced rate. 
